Alpha calcium/calmodulin-dependent protein kinase II immunoreactivity in corticospinal neurons: combination of axonal transport method and immunofluorescence.
A combination of either retrograde or anterograde fluorescent tracer and immunofluorescence histochemistry using the monoclonal antibody specific for the alpha isoform of calcium/calmodulin-dependent protein kinase II (CaM kinase II alpha) was employed to test whether CaM kinase II alpha is expressed in somata of corticospinal neurons and their axons over their whole course. After the injection of carbocyanine dye DiI into the hindlimb area of the primary motor cortex of the rat, corticospinal axons and their terminal arbors were anterogradely labeled: DiI-labeled corticospinal fibers proceeded caudally in the ipsilateral internal capsule, cerebral peduncle and medullary pyramid, crossed at the pyramidal decussation and descended in the ventralmost area of the contralateral dorsal funiculus of the spinal cord. These DiI-labeled corticospinal axons expressed strong CaM kinase II alpha immunoreactivity along their course. However, their terminal arbors within the gray matter of the lumbar cord were very weakly immunostained. With the injection of Fast Blue into the lumbar enlargement of the rat, somata of corticospinal neurons in layer V of the motor cortex were retrogradely labeled. The subsequent immunofluorescent histochemistry revealed that more than 80% of Fast Blue-labeled corticospinal neurons were immunostained with CaM kinase II alpha antibody. The present immunohistochemical study demonstrated that CaM kinase II alpha is strongly expressed in both somata and axons of a majority of corticospinal neurons, although we could not detect this enzyme in the corticospinal terminals in the spinal target areas.